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(54) GAS BARRIER COATING COMPOSITION, 

METHOD FOR PRODUCING THE SAME AND GAS 
BARRIER COATING FILM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a gas barrier 
coating composition having extremely small transmittance 
to oxygen even under high humidity, not causing 
whitening of coating film when coated and harmless to 
human bodies. 

SOLUTION: This gas barrier coating composition 
comprises (a) a polyvinyl alcohol-based resin, (b) at 
least one kind of compound selected from a group 
consisting of a metal atcoholate represented by the 



formula R1mM(OR2)n, a hydrolyzate of the metal 
alcoholate, a condensation product of the metal 
alcoholate, a chelate compound of the metal alcoholate, 
a hydrolyzate of the metal chelate compound, a metal 
acylate, a hydrolyzate of the metal acylate and a 
condensation product of the metal acylate and (c) a 
solvent, and the solvent contains water and a 
hydrophilic organic solvent as main components at a 
ratio of (50 wt.%/50 wt%) to (20 wt.%/80 wt.%). This 
gas barrier film is obtained by laminating a coating 
film formed of the composition on a synthetic resin film 
or a synthetic resin film provided wrth a vapor 
deposited film of a metal and/or an inorganic compound. 
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(54) [9B«<z>«ft] ^'j73-f-f>^^ J tn9m*m*x&itx;vjTx-7-<(>if74n,i* 



(57) BB»] 

ttiJx/vj 7 tea- 1 ? * > jtu«fts*«. 
mik^-ffl (a) XW^Tfrzi—MMtm* 
(b) R' . M (OR 1 ) „ &M7)V~2\> 

— k m&i&7)v^v—\-v>m*5mm. w&m,7)vn 

n&fMri — h^m<Dm^mm, m&m*v- 
hit^om^. &jpst->p-k m^m7^u—h 
ommttm®. *j J:zfm&m7 -> i^- h ©js-&<k>©»j&> 
?»s«tifc^7s< tfc it, ( C ) 

t53-f-f>^«T*oT, (c) 

«#«*) A<5 0/5 0-2 0/8 01i%T^, #X 

sn5ii#sisnfc**xA'j73-T>f >^7^;u 

A. 
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[§g#Jgl] (a) ■$V\£-)V7)V^-)V%k®m. 

(b) -«!5t (1) 

R' . M (OR* ) „ (1) 

(it*, Mtt£JRSH\ R' «ra-*fc«Sa:0, 
gfc 1-8 ©WaS, R'JiH-ifcHtJiaD. Kftftl 
~ 5 ot;p WSJ fctt^It 1 ~ 6 ©7 yMfe L < 

$cT&D, m+n«M©II J 3Harr<&-5) T^$n-£>, & 

j?£7;iop-K t^^aiz-fofl]*^, ss> 
m^-v-v^mom^m. ^s7->i/-k r^m7 

(c) ^l?rttn3-T-f >^B0t*Tr*9T. 

(c) «««t*ta*ttwiiij»iiiE**j«»fcix, 

©it (*/a*tt*«»«D #5 0/5 0-2 0/8 0 
[IS*rR2] (a) #utf-;P7;P3-;P9R«fJB3&«. 

iig«©^n'j73-f^ >^*aj£#>. 

[»*^3] (a) #U fn;PTJV3-;P^|g©^ 
;i/ hy r >7 : y?X&2 1 OIC. ?8rfi2 1 . 168 

0 g/i o^-ea&^W^i 
2fgm©#XAU 7n-^ >^m^%. 

cis*ja4] (c) &M&mm-z>m*.i£#mmm 

ifi. ^Si~8©fi§fti|tKM©iffiT;P3— ;k j£if§ 

& 1 - 8 (D&mm&V) 2ffiT)V^—)i><DX-—TMt& 
iax&&lf;JtJSlfB«©;tfXA';7:3-5M >^Mi« 

Mi** 5] sec, (d) auMMstps^wrsat 

*11 ~4V^-rndM^fH«©^XAU7n-?-^ >^ 



[li*^6] (e) *:^m-fb-&#;^-g-Wr-5 

w#js i~5 wf na* i ^te^©^fxAU 73-f-f > 



/s -y hxx^)us«:^-wr^ig*« i~6 irvrn^ i 

im&ms ] jmaMowt*** i - 9 o %-c&z>m mm 
1 - 7 irvj-ti* 1 3gfEm©^fxA*'j 73-f-f >ym^£ 

[ii^9] rnxmim®.?) (b) 

(a) &Lft£m&-?Z>Z.ii$:&miiTZ>. M*igl~8 



[W^jsi 1] gaffing 7 ^;wa±ki, ^jn^ioJ/ 
*fctt**fc^*©3!*#«tt . mxm 1 - 8 v>rn* 1 

10 3— x-f >#74 ;wa„ 

/ * fc & fc =k -5 %kmmit®>v>mmm-? & 

lfB®©#XAy73 — ^ >ify^)VK. 
[0 0 0 1] 

x©^£lfijkt^©KW3!i&#7.Ay 73— t-w >y 
20 *aj5&4gu *3«tot^:n^Mv^c^fxAU7ft»c@nfc^x 

[0 0 0 2] 

[«£*©««] ifi¥, sits, as, ft«s, mm. b 

^©^©rt&#j£^M$-t*-£;tfx£j8j® 
$ -ar?S V^X A U 7tt -5#S|Sf^ V^nxV^S . 
[0 0 0 3] d©«t^^se3l5©^^{c:^L., 

30 &ffl¥7 - 2 6 6 4 8 5*§^8IC«, %SHF4tfJ&Bj£4b 
^6&-5S*t±l;i, lS£t±©^J?l7;Vn^>'KJ&5Vi 
^©JOTK^^t, 4H^4M£'>&< «tfc2®JK±©-f 
y->7^— hSSrW-r-s-r y->7^— hib-g-^jt©^^ 

T65^AU 7ttffiK^*^figLfc^XA»J 
^^nTV^. VfrVfc&Z, £©#XAU7*tK:W:, 

-f y^7^— hS^wr-5-ry~>7^— Mb-g-^, *5 

[0 0 0 4] — ^, #ff|g 1 , 4 7 6, 2 0 9 ^t^^SX 

«, -ry->7*-h&<i:£3-;£-r, *#tt©<SV^Uf 
-;i'7;Pn-;^e*'53-h«-*tj=i^$nTV^. u 

hsastt 1 2 o'c^wi^rs^s^frtcT^T 

fetl^itJe>, iSffi«TX©^^AU7tt^Stf c £-5<, 
50 fXA'J7tt^t<fiTt -&<kV^p n m^ab-5. ^ 
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[0 0 0 5] 

t'O^l^f^A- y Ttt^fiT-T * C £ 
ft<k »I!R»fc«k&t"aK#JS-a9ifc&?>. 

[0 0 0 6] 

[HW**ft-r*ft:»©¥iH (a) tfyif 

-;P7;P3-;pmwg («t r ( a ) tt»v» 
5) . (b) (D 

R' . M (OR 1 ) (i) 20 

(St*. M«^M1^T, R' ttW— *fcas&D» ft* 
J£l~8©W«fg, R'ttl^-ifcfciJI&r), ft**l 

~ 5 nyjwmtiitiiBtm*. i ~ 6 <D7-»m<b v < 

«7i^;H^l,. m:fcJ;tfn«^-*l^nO£U:©g 
*T£?K m+nttMWUCPflrr&S) T*$n5> & 

ftffl»*5attnfc^Jti:<tt>ll (£HF r (b) jeS; 
#J &«>V>5) v (c) »M*d*-r-63— f- 

-i >M(StT*-3T, (c) ttttP*2:ibM&fr4MF 

5 0/5 0 — 2 0/8 0lf%t?*5i:t^ftt 

JifH (a) ^Utf^rJPs— ^XttK&UTB. *»J 
Ifx;k7;ka-;kfe«ttfx3^> • trx;kr;i,n-;k& 

setoff* e»s«nfc^^< £ t> 1 tto^nkf 

±m (a) #Ulfr:^7^3— ^JRtteo^^h 40 
70 — f>^^^Xtt. 2 10t, H2 1. 16 8N 

(c) *5W*«iafr«a*ttw«i»jBiEtbT. gtsfti 

&»«nfc:<>fc< t fe 1 l»i L 
tt, S&fc, (d) SSStST («T r (d) i 
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*^©^ny73-f>f>^«i S&K 

(e) *<ym{k-£t® (£TF f (e) jsfcfrj th^?) £ 

^A>j73-f-f>^i(t B-^h 
>Stt3J:tf/3;&tt 0 -4r hx^rJ^^^n c. £ 

— >i^iaj«»H, jos^y;pft;^*t 1 ~ 9 0 %T-&-5 
it^Sl^. **Wtt. -fcffi (b) 

©-6. ±12 (a) ^tig-g-T-S^t^mi-r^ilS 
*fX/XU >^m^#(©tt5t77fe{Ci|-r^ 0 & 

^XA'J73-t^ >^7-f ^ 

ix/ $ fc \z a %> mmm it® <ommm & 

[0 0 0 7] 

( a ) : **Wfc«V»6ti-B (a) j£#t?&-5# »J 

;Ms.fctfx^> . h , -^7;i'3-;niM^#©if^ 
e.a«nfc^<tfeia*t^ife.n«. ±ia (a) ^ 
#©5*i, #y t*-;kr;kti-;i,«, — «fcui?yi«i? 
— ;v&-ir>ffcbT#e.n^t)©-r^s„ ci©#yh'-;i/ 

^>ib*U t*-;kr;i/D-;i/Tfe. feL<«w^a*ia 
#Lftv>3fei:>5r>rfc;#y fe^v^ 
tt O HS*5» s tifc^tt* y t* - )V7 )V a fe J; 

3-*OS#«iLTU, («c) ^^kS©RS#y7 
-T$5RS-110 (7>«=9 9%, fi^= 
1, 0 0 0) , ittS©i?7l'#n-JHM-2 0SO 
(<7->fb^=4 0%, m&&=2, 0 0 0) > B*£"j£ 
-fb^i^ (t*) «©zf— ky— ;pnm- 1 4 (•irXfc.af 

= 99%, a-&^= 1 , 400) tmwmtf 

[0 0 0 8] ifc, (a) ^©o^, x^k> • h'x 
>^A*fi-&^$r^r>{bbT#?,n-5fe©Ta&y > gffiK 

^A'y714©«^*^^^LV^>{bStt8 0 
* L < tt 9 5 *^%«JiT?fe^„ 
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[0009J x?u> • a-)U7)^-)i^m^^<D a. ^mrju^u-ht. e-^h>m, 0— 7-hx 

>-^»j £*>^5) tt. O-SOtM, ffil Btifi, t KD*->;fr;p#>®xx5r;k y h7;io--;i/ 

<«2 0-4 5t;wt$^„ *5<l;^7 5 7 7;i/n-;^e,jl«n-5'>^< tfe 18© 

[0010] ±ihx^i^>. e=*7*3-;i*i*flE fb-fttt (£TF r*p-MbMi tt>^d) £©££t» 

101 (lfl^>ti;3 2^M) , B*-&^k^I «S fctt 0 -$r H7f;H^V>5 H U < » 

* (#0 S, V7y-;UD2 6 3 0 (X^lx>-g-»2 6 un^O^WtLm T-fe?;P7-l? h>, TthSf 

%) . D2 9 0 8 (XfI/>fi;2 9tM) , D2 g£*5\>k 7thS®I^K HBWI- n -^D tf 
9 3 5 (Xf[/>ti: 2 9^%) . A3 2 4 5 (X 10 )\>. 7± bffiWl- i -^n fcf;k Tir hP^- n - ^ 
fp>^13 2%) fct'^tf^tt^,. ;k 7thW-sec-^k j-fe ^g^- t _ y 

[0 0 1 1] £1±<Z> (a) tRU \z^)U7)Ua-Jimmm 2, 4-^-^y-^y^ 2, 4-s\7?>- 

<D*)\sh7U — O^ypXl*. 2 1CC, f!2 1. Z?*>. 3, 5-^^>-^>. 2, 4-*^^> 

16 8N^ttTT, »iKBl~5 0g/10», S -^^->, 2, 4 -/:*->-$?;*->, 5-*^-^* 

£>KJ?i:L<te5~4 5 g/1 0#. #{Cjff*L<«7 i*>-^:*>fc££#£tf-5<:£a*T#£. 
~4 0g/io^5. ^;^7u-^>f-^x*s [0016] d^T, iiB&jur^ri h <Din*ftM 

1 g/i o^siT^st. #xAUTte#*teT-r-5i§ #k ±.u-&i&*\/—hik-&m<Dmfcftmv}. *j:oLke 

— 50g/l O^^rS^^t. SfrStt, ^MT->lx-h©Jn*^^)tt, ^JSTJPn Mc-g" 

[0012] cne>© (a) #y fx;P7;i^3-;^» 20 <» ^^nsfc'^jn^^^nxv^fe©. 2<bjea 

[0 0 13] (a) ^^MT^^'JHr^a- «. ±«£K*^- hfc^©«^» *J:ac±E&JR 

»*»1BH, ^MUffr. ^n'J7tt, WW® T->l^-h ^J^lz-h, 

*. JDX.T, (a) *U t*x;l/T;P3-;^Mflg«. * H*#Jg-g-LTM- 0-M£r&£j£fc£bfcfc©-?£-5 

»w©»««>^&»5n*»K*«fl:s-e-*iRK:, *u a*, ^aw-cia, M-oH*a*-r^xas£-bTv>5&M 

*l£8;^ «e (b) ft£#i5<fctf/£fc (d) fi£#<h* Oi^S&oTV^fc©, M-ORSiM-O 

m&-rz>z.£\zj:K). &nrzmm^m^%rz^-rz.iii)i 30 HSd^«EbTv^as^©jg^#j^f^fe^Lfc#[ 

[0 0 14] *3SiO^AU73-r^ >^8US«IC [0 0 17] (b) l«^fcLTttd«*ffiffl-r* 

(a) «i2 (b) ^10011 -lb&mtjio w- k ±m&m*u- Ht^ 

«fc*#u lo-io, 0 0 oaasB, i?ib<«2 0 «t&, *«t^sT->^-h*^j&jo*»»-as-&bfct> 

-5, 0 00liS« ^^ltffib<lil0 0~l, 0 ©£&/BbT*>fi<, &SV>ttrfrB£$ttT^.5Si"S-#j£ 

0 ossgBT&s. 1 ofi*«**nr«, #^n«.aj« «unbT%>Av». ^MT;pnp-h©$s^^ 
10, 0 0 omm&&mx-z>ii. nzftzmmftim &&*u-h<t-&yo<Dm&%itVT&mv-T: 

ISTT?ii^;'!U7tt^tTtffiL<&^. fc&v>„ ±B£R7;iow-h©Kte4&©rtrjEfi£bx 

[0 0 15] (b) ; *»9il;:/BV»6n* (b) fig 40 (4. B*Wm (80 S3© A- 1 0 . B - 2 . B - 4 , B 

-kfB— ASiS (1) T«$n^ M7;P3k- -7» B-lO&m-S. (b) (a) J&ft 

-h©«^*. «*K7;Ual^-K©*P-hfl:-&« [0 0 18] ±E-«« (1) 

— hit-syacDtnykftmyo, m&m*u- hit&v>)<Dt&-& x<>A£#£Lv>fc©£bT^tf5d<hatT?#. mz$f 

^87->i/-h, &&m.7yv—Y<n>mi&ftm®, s b<«^^>-eab^,„ r« ©r*» 1 ~ 8 © 1 «©*• 

*J:W»*«7->U-h©l8-&4t»©*3^&a«nfc*fe -HSiC (l) -e&2tlZ>tt,&y>W&R7)}>a V 

< th UTS*. -rtit>^. (b) f&ftit. z.nt>9 -h-c&zm&t&mTyu-h-v&zm'&t-z&ti; 

@©5*.©i@fcnt-rfe«kViL, e^©2SW±©S-g- ^J^.«^^;p 
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A, ^tKD + y^>7^x-K fh7*7 (2- 



[0 0 19] ^ISD'S'l'— hT?*-&»-e-fctt. R 

ycib:*xo*->;i^ ^'jn+v-M. 

— «5* (1) "fie, R'^2M#aE-TSi:^«. ffiSC 
T & o X J; 
[0 0 2 0] ifc, R'©^l?t»l~5©:?A-*;i,S.h 
l/T(i, ^P*. X5^;P*. n-yntfj^ 

i-^atf;^ n-^;PS> sec-^JH, t 

pkmSt 1 ~ 6 ©TyJUtLTtt, WAKJtfM. 
/Dtf^JH, ^U;H6. /XI^U/HK. *^n-r;u 

Mttiii&mtfZZ. —fist (1) rfH^gr® 30 

[0021] ;me>© (b) j&a-©?^ &&7)Vn\, 

(-f) ^F^-n-^"h + ->>7;Pn-ryA. h'J-n- 

7h*zs -x^py-trhT-fe^-h^iox-y-A, s?- 
n-;/h*->-bx (x5Ml/7-fe hT-trr— h) 

h) i7;i,a->>A, 7^7+X (n-^nlf;i/7-fehT 
•fe5r— h) ^)^-da, f h7+x (7-tr^;V7"-fe h 40 
T-fe^— h) ^;P3x-7A, ^h5*x (x^;P7-feh 

T-fe^— h) -^^X^A^t'tO^Pn-r^Aft;^ ; 

[0 0 2 2] (D) Th5-i-^n#+yf^z-> 
A* f hJ-n-^h+yf^A, fh?- t 
h^->?^xr>A, 5?- i -x"n#*;> • bX (x?^ 
7th7tf-f-) WrCJA. >5-i-yD7it^>. 
b'X (7'-fc3\)l>7'-fe^-h) 5^X<7A> 5?- i -;fD 

#*->-bx (7-k^;U7-kh±-h) g^x-y-A. 

- n-^F+y - t'X (h»Jx^/— )V7S.±-h) 5 1 
^X"7A, 5>b Hn + -> • fc'^5^f^- hg^^x^ 50 



[0 0 2 3] (A) hU- i -7"DJp*->7;P5X"j7 
A, v 5 - i -7°D7t?^-> • x^;!/T-tr F7-fe^- HT;P 
5X^A, v 5 - i -7"D^^-> • 7tt)V7 J tb±— V 
7)V^~^K, i -yn7R+-> • bx (x^;PT-b h7 
•fe^-h) T;i/5xryA, i -/n^y- bX 
^JP7-t h±- h) 7M--5A, HJX (x^T-fe 
hTir^-h) 7;i/5-^A, hUx (Tir^T-feh 
^— h) 7^Sr 7 A, ; E/7tf;i'7th7-h • e 
X (x^Tir h7-fr^-h) T^SX^Afc <t*©7;P 
5-^Aft^i ; &ii&m\?Z>Z.t&-C$Z>„ ZtlZV) 

• xg\>H7-fe H7tf-hy;i-3-^A, $?- i — zfT3 
**->-bX h) g^x^A. 

-n-yh+y-h'X (h»JX^/-;P75t-h) ^ 
^X>>A, S?b h*D + y • h*X7^f^- h?^-r> 
A. y- i -7*D#+y • xf;|/7t K7tr~h7;V 
SX^A&itfKUX (X^Tir h Tir?- h) 7)1 

- i -7*n#+->. fx (T-fe^;P7-tr — h) 3^? 
X«7A. y-n-7*h+y-h"X (b V X.i? S -)V7 5. 
■T- h) ^xr?A. i/b Kn+-> • b'X^^^^- h 
^X^7 A& Z<D^i? Xb&yo-v&z. 

[0 0 2 4] ifc, ^yl^-hCiftitua, 
ybh'D+y-^>yyfv,-h, ^-i-^nTp^ 
v- • J- 5>y 1*7^.7— 'J- i -^D^+y • =?-5> > 
i'y'Dlf^-K y-i-/n^->-f^>i?7D 
— x-h, i -yn^y • ^fy^yv-fls — 
h. > ! -n-7*h + -> - zy)la-OAi>7-iz^— h. ^ 

- i -7"uW7H^A : E;7D-i-ha^f 

#lC»*L-Wb-a-%«v s b h'D+y • 
^■^>Vf^U—b. >>- i -Zfui$*is - ^?>i?7 
-t'r—bfciiv?'? >lb&m-c$>z>. CtlSO (b) J5fc 
lS¥&$>-g.V^2a«±S-&bTfflVi^n-5„ 
[0 0 2 5] (b)^ilttt, a-f-f>» 

(b) jfcih -g|5Dn*7>^bfc (b) ^?>, b 
it (b) ^7>©^#,,h^:D, m^PS^flc: (a) 

*©^fflStt, R'.M (OR 1 ) „ l^HC^L, 0. 1 
~1, OOO^P. *f*b<«0. 5~5 0 0 ; &;K'5 
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m^it. */a*ttW«*«E= 10-90/90-10 

(SStt) , L<«2 0~8 0/8 0~2 0. 
(C«ffSL< «3 0~7 0/7 0~3 0T&-5. (b) ^ 

^->-h'X (l-UX^y-Jl/JSt-M A, 
ykKn+->- fc'X^^-h^x^A&i:©^ 
>ft-&* *±Efi«-**SET J0*»«»a Lfc <b ©T& 
•5. 

[0026] (c) im : *&ma>u—7-<( y>f%&M 10 
feauatr* (c> mmit. **«t^s*tt*«*«*± 

». 5 0/5 0-2 0/8 0fig%, jffiL 
<tt4 5/5 5~2 5/7 5ll%, b < « 

4 0/6 0~3 0/7 01I%T$5. *ir»T-&M* 
tt*«JSJ3l<Dit*** 5 0JtS5g SISTt 

ai-r*t»K©aflsssjir»&3i(«*0v so 

*en-r»-&38i«*o, »sl<75:v^ (c) 
•r*a*tt*«iWsi©*flc«tuTtt, mx.& n, n 20 

-^^7th75h*. N, N-y^fMM75 

S?>fc£©«*tt*S*W«»«|E: **/-Jk x^y 
— ;k n-T^D/ty— ;k i -^d/v-;k 

)V7)Vu—)V. sec -r/^./WTJlO— ;k tert- 

-JtogflDlMMR 1 ~8 ©t&?nflgj»;5£© l ffi7-;io-;i/ 
Sfc«2ffi7';i'3-;i^ ; X^>^U a — Jkty *5\JI^ 

x— 7-;k ifl/>^'j n-jpt ; if ;n-x;k x 30 
f 1/ > y U 3 - y e^x-rik x?U->^U 
n-;kE/:/^;i>x-f ;k ^Dt!i/>yu3-;wy 
**?)Vx.—7-)V, 7 p atfk>yu3— M/if;n- 
5Mk yatfp>^U3-;^y yatf^x-^;k 7" 
a If kvyj ^fiH-rJK jSfixfl/> 

xt-;kt / x^;wx-f t*©^^©: l ~ 8 ©& 
fniSJBnK©2flST;P3-;p©x-T- ibVcfem ; x^k> 
ifU^-^/^^kx— T-;kT-feT- — K x^k>^ 
'jn-jwyifii/x-fJI/ytr- K x^k>if»j 

8©igfaBgKJS©2ff7;k^-;i/©xxf Mk^M ; 
^f ;kx;k*^->H7it*©^-Bftjt<b-g-#i ; ¥1®, 
?;k s.^x^;k Wf-jm* fjfM^fMf 

©t h*D^->*;i,3R>KSfc«t KD+y*W>|l 

[0027] cn*>©*T, (D^S: l ~ 8 (omantH 
m<DimT)^—)W ©£9?i& 1 ~ 8 ©®ffJflgflfi|&© 2 

ffiT;vn-;i/©x-^ Mk-sm. ^ir^titw 
e,ii«nfc'>js: < t h i c: t*w 
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tdWit^. *X9!4>iaj£4feiplC. CD^Scl~8© 
>if|^»©»«P«£i«5«>-5££fl»-C£fc. ±IB 1 {367 

;P3-;i/©>fiTffsi/ir^©tbT, y^y-;k x^ 
j— ;k i -yDtf;kr;ka— ;k n-:/Dt?;kT;kn 
-;k^vf ±ib i ^©nt^M^a. 
*fS9i©:*fxmj 73-f -r >4f«i****Wt-r*^* 
»;»$L<iio~8 0lf% < S5fc#i:b<tt2 

0~7 5fift%, #»C»*b<«4 0-7 

£fc, *«w©a**+ic» i ~ 8 ©es?n 
i&teis© 2^t;p3— ;k©x— j- iHt-sm^m-?* z 
ii\zxK>. iiT«D3-f^ >tr\zi$\^x. &\zmi.m 
<Dmg.tfm^m&\zt$\,*T. m.wn&tfi-uwmi!)m*>ti 
•5. ±m^-^Mt^cD^-c^v\ / ^<Dthx. -/ 
aek>yurj-;i/^y^^x-5 L ;k ^nhfk>y 
U 3— ;^yx^;px— ^ jk&«gtf £ft-5. ±i2x— f 

T» SSIC»*L<«1~3 0fiS%, #iC»Sb<« 
5~2 0l§ra5. £<&IC. *^©ffifig^*JC, 

7- 4 >?iz&^Tnm&£Qmmx0k!fftemm&n*>n 

K, N, N-i7y^;k7-fehT5 Fjft**tf&*lS. JbfB 

«8 01t%HT> ^e»IC»Sb<ttl~5 0lf%, 
mziff^. U<«5~5 011XT:»5. 
[0 0 2 8] (c) ^2RJ©ffi/Bgtt, ®.f&yo<D±mteft 

2S**w*u<«6 oaa%wTt^-5i;^tfflVie»n 
i ~4 oii%, » *u<«2~3 omm%-v& 

~5 011%, »*b<ttl 0~4 *& 
*4S»©^S^SffiA« 6 0fia%^@^.«,i, m^© 

©^K^b*^»> fh5th*D77>, ^+-y-> 
ft£*©x— -r;Mg, 7-trh>, /f;nf;^h>&f 
©^rh>«, W^X^;k WS!^ Mi'CXXfiUS 

[0 0 2 9] (d) ^;*%BB©^'J73-f 
>yffifi£fe«, *#t©^»tt*^je>^>c:i:<&es<)i: L 
T (d) fiLttX&Z>m®$SLm?$:<£m-fZ>Z£tfX°g 
*. ±G«MI1KK?a. ¥*%^S*<0. 2/imPiT© 
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[0 0 3 0] m&Mfcfc'SyiMtVTi*. SiO, , A 
1, O, , TiO, , WO, , Fe, O, . ZnO, N 
iO, RuO, , CdO, SnO, » 5i, O, , 3 A 
l.O, • 2 S i O, , Sn-In, O, » Sb-In 
, O, , CoFeOxSi'Cttt, Si, N, . Fe 10 
4 A1N, TIN. ZrN, T a Nfc: £*©g-ft;^ 
Ti s B, ZrB, , TaB, , W, B&£©zfc^fc#> 

Tf, (a) /£#45 J; (b) f$.ttt&ifc'Srr2> 

XvOk vWnx^AvOk HBMb7 , >? li E>v0k » 

n^5„ M&^&^<Z>¥iSSrf»;i* 0. 2xim«T, 0 
£L<ttO. 1 ^mHTT^D, ¥^&S**0. 2(im 
*SK.5i. M©3£^tt©S^£#XAy7tt##S 

[0 0 3 1] (d) j£#©#%^©ffiJ&t*l4>©iiJ-g-«. 

(a) i&tt&zzfi (b) ^©^-n-gi o ommmztt 

ffSb<ll 1 0~9 0 OSfigB. #!C»*b<« 
2 0~4 0 OfiSSBT&S. 9 0 oaSSCSr^-Stv 

[0 0 3 2] ( e ) mft ; *»B-Ctt«-rS;tfXAy 7 

tt. :fcJ;Z^{btt£[Sj±21i-£>B#n!. (e) jfc^Stfb 

(e) *9Ifb&iHiL 

fe^-Cfe. ^^dW^Ll*. (e) J&#©*%l5i©iia 

j£«pf>e>ttett* (a) j£#~|gf2 (f) ^o^-n-a 

1 0 OMSSBK^U »*b<«0. 05~301I 
SB> WSKIJO. 1 ~2 0fifig&T?&£. 0. 0 

[0 0 3 3] ; #!£i?B©ffiJ&^£cfcD3£<®fl; 

£i±3BW£. (a) tf&£ (b) £©*&-&#£ 

^§ti<t5iMT > (f) mfcfemm&gimvT 

*>±<, tfc££«Hg^iSJgT?©ig{b<i:> iDg^ftll* 
^Sfc&it, zl<d (f) ^b<£jiSiJ^#ffl-r-5**^* 
#n?&S. £© (f) S{bflSi3iJ.hbTHu &&£:<£© 
**S^;^-7^>^> a-i^utt, ffiss^. mwast, t so 



A. *&{fc#y^Aft£©7;kfrytt{t;-&^ ; 7)V*)V 
;kfc>&. n/\^&, ;y;k*;i/&> v-^.^ 



V^n5&i«7S>, r-757 7?U h U X K 
^>>7>. r- (2 - 7S7X^) -75/yntf 

h^->>-^>. r- (2-75;if;w - 7 

Dfc!;H~y* h*->v^>&<h*©75>m,T^#rt>**tf 

z:ne>© en mfc{BmM<DmsLVa't>iz&ttz> 

T, 0 0. 5~5 0M»gB, <ff*b<«0. 5~ 

3 oii^fue,n5. 

[0034] set, &mm<z>ui$.m\z\t> ^ttr6i_h 
-^hxx^a^mun-rsjit^Tfirs. 

-tffi (b) ^irUffl^ftt JC#?ET-5±f2^ST^ 
nlx-h4i©^i|^tcBBfi-r-5^tJrJ;0, (a) ^ 
(b) ^t<Dm-^K^=i>ha-)U-r^m^ 

-<trhJLXT)vm<D&mm;it. ±m (b) j*^ic*t7-5 

$f*L<«3~2 O^EJl/Tab-5. 
[0 0 3 5] *^©^fX7^UTn— ^-f >^m^ 
±12 (a) ~ (b) i£ftl3JiZfim'£\zJ:r)± 

12^*^*, ( c ) mm (*&£zfm*<ii&mmM) 

z>\Z. *^CD^^'J73-r-f ^^Mlitt. ±m 
(a) ~ (b) f8.ft&JzZfm&iZ£K)±m8:Mf8.ft&. 

*&£Zf®jk&#mi&M&±t8.ftii-rz> (c) *3H«t>Tr 
ig-g-r-5^tlCi:oT#en> »^b<«±te (a) j« 
(b) ^JCJSUT (d) 

ia««5~ioo t c > ffit<tt2 o~9 one, 

»*b<«3 0~8 OIC. ^«0. 0 0 5~20^f 

o. i~ i omm-c&z>. 

[0 0 3 6] *56BO^ A»J 73-f -f >^fl 

fefeb, 5c*W«. ±12 (d) 

<. 3S*«tLTtt, fi»i^.«*^M«, »i«sa^f© 
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gtikir-rm. mttr^m. ^t^m. zv-. * 
±. v>^>^ tr^>h^u->> mn. t 

ffclB. SSS^Pv-^A. i?>?iD-, Sft-fblB, ^da 
ft ftt. #K=-*Aft XhD^Af, ^iSr> 

ft U-9— 5?, tf^>h-fin- mmfciB. #b*5 
Wfcttft, ^^>ffi!^U^A^^x*-. -ffift-ft 

gi&li^g^tt, 5 0 — 5 0, OOOnm, 

ffJb<Sl00~5, 0 0 0 nmT&-5„ 3fcSM*©*& 

^^©w^-fct. *«»£W©^©tHfg»i ooi 
agBc*fu »*b<«o~3 o oassc, ££>ic$fs 

b<«0~200 

[0 0 3 7] *li©^AiJ73-r-f>J'I 

±f2J!*fl-©. ->7>*5/7'J >>fm* 
*y^'J>m #*t$k JiftiftK b^>J>^J 

&£©m&D3iJ£l2-§--r& C £ fct?^-5. 

[0 0 3 8] &$&W<Dtf X/V) 7 a -t-< 
M®.-tZ>\Z&VT\Z. ±12 (a) ~ (c) fcb< 
tt (a) ~ (d) J5fe», (a) ~ (e) *>b<te (a) 

~ (f) /at»**wr*aj««*si»mKj:v». &*> 

Tfe. fftKIJ, ±12 (b) ^«-«r*Sfctt*tm* 
J:^/*fctta*tt*«*«E«fTf**bfc (a) fi£#£ 

*&^©i&B#w&:te&^b#&< , ir oftntttttnfc 

*7A«J73-T^>^W5#?,n-5. (e) 
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*>ns. ^n^cDPM*)4»r*5^Tffl^e.n-5 (b) 

® (c) m\ <**.t;^*ttW«»«|) IC^S-frfc 
(a) l£#{C. (e) j*#£J8JDL;fc©-6 4 (b) 

© (c) ##] (*^±UCM*tt*a^iK) fc*»s-a-fc 
(a) l&ftiz, (e) J*»*SSH0UfcO-fe, (b) f&ft 

® (c) mm (**J;^«S*tt*«*«t) 

(a) (b) ^*^jDb> jD*^i3±I^/ 
Sfe«ifil^*fT^Vv ^-<D<Dt>lZ (e) J5£4J-^^tiaT-5 

© (c) mm (*&£zfm*&&mmim \z, (a) „ 

(b) ^±z^ ( e ) riE^*-jgsanb, mm-ftm-rz> 

teis. (e) ^©mJin©i^»i • ^&i--z)^T«, mz 

[0 0 3 9] ifc, (d) ^^^ViS*^©*^© 

«fKi»«S-a-fc (d) ^***«kZ//ifcttm*ttW 
«i»«E**t»a^*«t*fc««p**fc (a) &&r«>?\zm 

^ttS-^jSa+R:^*-**: (d) (b) 
ICflDX§*\ $>Z>Wt (a) ~ (b) . (a) ~ 

(b) ^±CX (e) ^©a-f-f>^lM4iSL 

mmfizftmzitrz (d) ^^m^-s^s^-jiewr 

[0 0 4 0] *%?g©n-^^ >yMrit»«, MK^m 

©3— >^ffi^^PET7^;PA±IC^/P*ll /z 
mlC^:^)±p{cmSbfe©-fe. 14 0tT2»flKib 
T^-i'^A-fbbfcfcWO. 2 5g*n-yD/V-Jl'i 
*©S-&^ (n-^D/iy-;p/7K (fiStfc) =1/ 
1) 8 3m 1 4>K 6 CC 1 I^RI^ft, ^^S55i. 

rso^y;wt;^j t^v) A«Sl<iii~9o%, $ 
e > tcfi i *b<«5~7 o%-r^-5„ mmyjvitmtti % 

<ST-r-5fca6»Sb<7iVi. — 9 0%&ii5t, 
©**^(6]±bT^nU7tt^eT-r^fci6»Sb < 

[0 0 4 1] gXAUTJ^Tj >^7-yM 
*^©^'J7a-f^ >^W«, #K> ^ 

50 -<;UA±tC, *^S©^A»J73-t >^M^* 
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IS 

75V— Y* ^)^V>±y^V—YUE(D^)^7, 

"rfrlk®^, ^-'fo>6, zh-fn>6, 6, t-fn> 

4, 6, :*-fn>l 26f©*'J7$ iHUT 1( 

lib— K #'J7iXl/>W77-f 5t5'j7i^l/ 
[0 0 4 2] *«Wfc*V»T, -fcB«fffi:7*;k&. 

IZ&Q. mffi<Z>74)V&, ->-h««SU 09 30 

£#JJB b T 1 mfc Vi b 2 |fc£r (fij bTfr -Sfcflg© 7 

T. g#:7-f Jkk©MJP£bTfcb $f£b<tt5~2 0 
0«mgg, iD»iL<Hl 0-5 0 timmS.X$> 

[0 0 4 3] fc*. ±Efc*Wt\ ®m<DMmfc\Z&L 

m> matm. mm* ^mm±m* mmm. m 
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*ff»icjs-rc:ta»T?€r*. ±K©*sw«iaH, mm 
wtitmwitmm* mfct&wi \z»\T.m^mm bx t> «t 

<> 09*.tt, &U7"7X^^M^"!fu—WL%%M 

ttfc&#^*&»©#ft£LT*ttTS'b©T?**. 

[0 0 4 4] ±82©*3lMt*?fe#r*3ErStbT, *■© 
fi&> 093. tf, £8t7 4 )Vk.<D&ffi\Z* ^Sd^bJ6> ^5 

JtfH©«rMS©3-h^JgibT, xg^l^ 
fig, #U9^>3KHfK, ^-©te«rt*t^JP©^^t 
*. -kfHrJ-h3WS©^fei:bT, ®^M, 

*<03-h»«ibTH. S«-7^;PA©2#M# 
fflltOtlStLT, *^Vi«. 2ttI#ffllCD-f > 

##'jyDtl/>7 ;PA. 2#1#5J?IJX?1/>tI/ 

[0 0 4 5] Jbffi«-a-j5EWIg7^;PA^t*CD*« («T 

*. ^©^*K^^tt-&^ttc«toT> $^t:^7,n'j 

(b) J0*^ -*««-Ri6:KJ:*fl:^»&, 

* ; 5Vi«E^IS-&^:t**^b, M*JKt^tf 

[0 0 4 6] ±IE^#JK<i:bT«. flS9««J«S»«J: 

»*bVi. d^T, *%^©^fXAiJ 73- 5^ >^7 

^ ^A^^-rsft^ffij^s^ic <t 2>mmnt®><DM 
mm\z-D^Tmm-rz. z.v<tm%.tti8.mmz±z>mm 

ftffifiKS^ (Chemical Vapor Depo 
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s i t ions, cvds) fci*£fflv>T*tttmfc{b«© tm<t>im**\rvtittjL<> 2m$>^i^tnin±imm 

XiLT, 7;i/rf>#x, ^Ur>A#*& feft^. ±f2lc:;&V>T, «aft>A{-12rtWffi 

**ttJHU S6C, SiiMXtLT, ^Sitfxft *>72 5ICJ:?>«EEU x l 0"'~1 x l 0 

-i:£&fflU m&7 : yX-?f£$L : g.m&ii$:mm-tZ>-f? "To r rgg, ff^KIl 1 X l 0" 3 ~1 0 

XT{ti^4eEEfi& (CVDft) &JBV»TBMfc4r-r*fc -'To r rMClHIt*!: LH. flDH 

ztcftiz, *««^5Xv*^Cfc i*«fe««fe«ya-r £*Stt 1 ~ 4 o ^assae, &*#x©^fr§tt 1 o 

[0 0 4 7] Atttt£. ±m<D&i&77X-?<t¥$5.tei& ;pxeft©teHfr*ctjj«Tr**. mm*** 

fiftfc£**««ft*^IMHK©»j*ifefcov*T. ^© fk^t^*^xi:?F»tt^xi©S-&ttt4, *;ntTr 

— ^SW^UTgi^-rs. H1H ±m<Dy?X-?ib¥ 1:6:5~1:17:1 4ggttS^i^Tt5. 

mffifi£Ste«C<kS*SS®Efli%©^*fK©^^fefC-3 Vi [0 0 5 0] — 2f» • ^ffi K7A15 2 

T, -tOtffiftjS-rfifi^XTflS^flHBjSS^*©* 20 lfr5ffi£0«EjP&Ai£nTV>«*:«>> ft>/t- 1 

BS«#|j£0-T:&S„ ±EOHlfcwtJ:5l:, *3Si»fc 2i*joSSM>'X;H 9 ©ranaJtJ'&Sl • 

iswrtt, y^Xvflj^ffij&ggg l l®Xffi^ir> 1 5£©iE#T^n-tfc*;f5Xv2 0rt*£j*a*u CI 

;t-l 2rtKEt*n&iHlLn-M 3*63Stt7-f ©yn-My7X?2 0H 1 r>£Ut© 

5M®tr^it-r-5. 77X-7 2 0l:=fcoT, ftSI-taH^Al 5Hffl±0 

[0 0 4 8] jfc<T. *«WK*v»Ttt> *#7w;PA2©±ir. WtfciT'fmfcizvmmWLikVao 

^fiitt^x, mmtr-fmib-syouizommm^; ft^-n^cMgit 1 x 1 o'~i o-*to 

v-#x> £*«i&u -t-n&jfc&fcsasM! 30 rrss> #£l<«, j*su*ixi o-'~i o-'to 

®bT, ?*>/t— 1 2rtK&Hfc#fflig^;tfX|&jfctf5£ A2©t&i§jiftW\ 10~3 0 0m/^gS, ff$L< 

#At5. fit. ±te©?&ai • K^A 1 5jfM± 5 0~ 1 5 0m/^J-8^JC||S-r-5C:<i:**M*b 

£i^3*l£:£tt7 4';i<A2<Z>±£. ^D-tHt:/?* l». Sfc, ±E®:/?;f?ft4t*MBj£Jfctt« 1 1 £43 V> 

5©5fi^tr«, 7y*» H2 2£ffigLTy9Xv©$8 40 -5. bfc^T. ttfltf-'f iftft f©^*B®{b<te©^*fig 

A2«, iiD-;P2 3^LT, ^#IRf?D-;U24 teS^KiiSV* *>©££: 0, «Hr»fflWC3fc#&#;* A'J 7 

S*S««fb%©&«jK£^j£T£ CI ft*5> [0 0 5 1] *^IC*V^T«, S i Ox/5X 

B«t>, 2 5(t *^>X^t. vjc«kD, «*j7^;i/A2©*B*t»?Nt$n, 

[0 0 4 9] Jtte©fiR|^«, ■€-©— 0>]£0)i^-f Sfc©"? -i )VA 2 ©SB It* SttS^>7 D — 9^*;H&if*»»dfe 

$>D, Ctlltcfc-pT^^^Rg^Sn^feWTtt^^c- -TS©T. ^$n-5^fcy'f^«i:©M^{b#J©^ 

ilinoStfc&v^ Site. BwLfcv»#, *%^lc*5 »JK^**i-7^;UAi©^#tt^i«Vit)©i:^^,i:Vi-5 



( II ) 



19 
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<Dmmmtt.vo<DMmm<Dmf&8r<Dn£mt. 1 x 1 o- ■ 

-lXlO-'Torrgg. ffSKH 1X10 '~ 
1 X 1 O" To r rmmizmm-tZ. Z.<Dtz#>. $£&<D 

£M&-?&m<DMQg.. lX10 _, ~lX10"'Tor 
r&mzit&l,Xi&K&&X$>Q. mUy^f )\sA2<Dm 

[0052] #fg9§t;::fcv>T, mm^-imih^mfs-Eoi io 

Mt5%©T^r). ssr v -i£5£S iOx (fzfzh, 

xit. o~2©^**-r) -emzn&mikdr'fm&iifc 
t-r&mmtfsDmmx&z,. ±w.v>mt*r'im<Dmmm. 

it. jgW4> »XAU7tt&^OjSc*6, ~-)&5£S iO 
x (fcfc'U XKi. 1. 3~1. 9©&£^-T) 

^b-r-g.a*. -/kmc x©fit^/hs<7in«^xMM 

[0 0 5 3] ±E©SMt$r-r*©JK*iiHu Bg-fb 
«*K. C-H«^4*t*fc#*. S i -H^&f 

&t££\z£^T^m-fz>m&&$>z>. Mftm&mifz 

iz. CH, g|5ft£j3f-S>/W HDA-zgX S i H, ->U 
JK S i H, y'J U>fc:i:©/vf h'Dy'JA, S i H, 
OH->5;-M <>: ©*&SI§3|#& if £31 -5 

%KDwm. «&£**fl2S-e-si:£a«TS?s. ±f2©{b 
^©&fcW*©^*j&*Ki^wt-&^wg«. 0. 

•5. — 5 0^)V%^m^t. ^X/t'J7ftid<ffiT 
*©*»ffltfc:43V>T. ±f2©{fc-g-%©-gqflra^ m<b^r 50 
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mizti^Xit, ±M<Dik-&%}f3.£\z£. VMWm&tf&ib 

m<DMmmt<D&m&&&ffifc^o)\ztiz£\,^m&.$: 
[0054] *^^ic*3^x. ±m<D&K,7--im<omm 

miZ-D^T, VIZ.}*. X||)tl?Mgf (X r a y 
Photoelectron Spectroscop 
y. XPS) . r*>ft>at^i (Second 
ary Ion Mas sSpec t roscopy, 
SIMS) fc£©*®##rgg£fflV^ 8l$*r6jfc-f^- 

fctr-rmvM^meyTcmftft&fTtSioztiz&r), ±g 

i5HT. ±ffi©»*fr7-'fi&i©aSIJ8l©jBSJP«, 0*L< 
H5~4 0 0nmSg, $ £»C«F* b < \t 1 0 ~ 1 0 0 

t> nm* 

0*L<&V*. — ?5\ ®|jpa«l OOnm, £6J£«> 4 
OOnmitliOas^ ^©BUc^-y^&i***^ 

it. Mx.it. «*) s#M©«^xig^ss (taa 

*;RIX2 0 0 0S) £JBV>T, 7r>^>W 
[0 0 5 5] Sfe, ±!2lC*!ViX, &te^fiJi©t&»jK 

a^mmm^y-7-iSxiivxit, mz.it. 1, 1, 

>, fh7Xh^y->7X 7i'JI/ K U ^ h+^f> 5 

*5v^x. ±m<Dmmy^mit^m(Dz)%x^. 1, 1, 

3, 3-^h^^^;p^s>D^>. Sfeta, ^-^^< 

m-?z>z\£tfX'g&„ 

[0 0 5 6] >A\Z. ^WO^X^'JTn-T^ >y*7 
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<< )v a zffifc? %> ynmm.m&.&m \z <t % mmmtmom 
^*y?v-7-j >?fets.}i<D®m%ttf8.&m (p 

hys ical Vap.orDepos i t ionS, 

pvdj*) &m^Tf&!$.-rz>z.ii&x'gz>. m#mz 
«, &m<Dmim$:wmtis. z.n^mmvxmu7 4 

xvT-mt£?zzf?x^mfc3s:<Dmi£E.&mmmu£$: 10 
[0 0 5 7] *%w<D®m%i®fc&mz&z>m®m.ik® 

9-^>n— 5 2©fpT> ##ffibn— ;|/5 3^5iiDm 
"TS«7^ JUA2W:. Ko-;U5 4, 5 5^b 
T, tSmisfcZl-J-^ >yF7A5 6 tCSgrt^tt-S,, ± 
f2?&aibfcr:-^-f >yK7i,5 6_klC3grt$nfc*# 
7 4)\>A2 0>mmWHk®)<DM»m(O±\Z, SC{£5 7Tf 20 
ff*i££nfc5&«2ii5 8, #l*.fcf, M7^5^^A> IS 

q>ci±iP5 9 ifmsitfxfcf^igaiu ^n^^j&Ljs 

JPA2^HD-;P5 5' , 5 4' £tf-LT2!9ai 
U #£i&r)n-;P6 l\zm£M2>Z\£\z£-?T, 

££<!:£*T#£>. 30 

[0058] ±f&mmm<K®e>mmm£VT\t. &mm 

m%.\Z. tr^m (Si) , TJV5.->7& (Al) > 
^v^A (Mg) , tsiVl/^K (Ca) > #U<}A 
(K) . XX (Sn) , ^-hU^A (Na) > *r>^ 
(B), f^XTi) , »(Pb), -;?;iO~r>A 

(zr) . -fyhu^A (y> & f(D<&mmm<DMm 

ITH, dr-ffg (Si) . T^5-r>A (A l ) &£© 

±?e&JHKfl^©I& 40 

-?-©glEtt, S iO, . AlO, „ MgO, &£© 

te&mTtmizzv^n^nm.mmfcz) T-*sns. 

[0 0 5 9] £fc. ±fEX©ffi©$&ffli:LTte, 4--fSi 

(si) ao~2, T;ws-r>A (ad «o~i. 

5> vy^->r>A (Mg) «0~1, ^7)U->r>A (C 
a) «0~1. ^U^A (K) tt0~0. 5. 7.X (S 
n) «0~2» ^-r-'J^A (Na) «0~0. 5, 50 
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M (B) tt0~l. 5. (T i ) «0~2. If} 

(Pb) «0~1, S?;io-#A (Zr) «0~2, -f 
•yr-U^A (Y) «0~1. 5 0«HOffi6t*ii*« 
T?€?£. ±l2tr*3ViT, X=l©«-g\ 9u:£ft&JgT?& 

x©&ffi©±KBte. ^±Ktt<bbfcttTr*s. *%miz 
i) , t^s -r> A (ad skmz&m-$nz>Miz3_v 

ir<M (Si) Hti. 0~2. 0. 7;P5-r>A 
(Al) HO. 5~1. 5©^ffl©&©£. ffiKffi 

[0 0 6 0] *%WlC*5ViT. ±12&«&fl2K»©?*K© 

7S:-5#i» 5~2 0 0 nnu $?£L<«U 10- 

1 0 0 nm<DifcmiHX'&M\zm&.LTm!&-?Z>Z\£i!}m 
£LV>„ £fc, *^©M$B^b#l©^#jg£bTWU 

«*8BSfl2«»©^«iK© i < . 2 fi£fctt^- 

&JRBMfc4&tt» l@^fc«2@^J;©^l-&#Cr 

[0061] *%«©^n>j 73-f >^a*s«4 

fflV^T. *^O^A-'J73-f ^ >^7^)PA5f 

^-rs*te©**fi»iibT«. Tts©*£fca*Pif£n 

43. !&M\zfeCT. mt$tWa±\z. ±fB©i5C 75 

-r t— ^ ^ d l <Dmm zmi&z -a- t 
*fi!c«feic«ksaE«lKft;«i©^»jlg*lS:tt, ^©M»B 

®±IB(D©*f£^©miK*S-hlc. <b^ffi^«fe*5i 
©±S2©©*B^©m^[*®-hlC, {b^«fflfi£Sffi*3J: 

ism. 

(D~©©**. 
[0 0 6 2] &l&ffim7 << )VI±t3.E<DMtt (±mMMB& 

afiwmatiitmte&ts) ±\z, *^©^xA'j7a 
—7-<t ZMf&zn&mitmm (*^*©b 

m) zmm-tzizit, mtommiz, y^^T^-?— 
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&£©D-Jlo-K X^U-a-h, Xl?>3-K 
r-ff^. J59*> /t— 3— K, Tyj^r-^^t*© 

Jp#0. 0 l~30jim. }f$L<BO. l~10^m 

<D&mm<omm&mf&-? sc: ®3r©gi^T\ 

5 0~3 0 0'C. $?£L<«7 0~2 0 0*C©i&ftT\ 
0. 0 0 5~6 0m ffib<«0. 01~10# 

[0 0 6 3] £fc, «a&6tt, *^©^fX/\*'JT3 10 
tt» 09*.fc£, ±K©3— ^r-f >i^WftR©±fc, ast© 

x^y—>-r ^©<fl©-f> 
mm. -t©te^6ft«ma©HJ*ji^ip}*^-r-5 20 

OUT, -f>*fflj&»£l»j£-r5fc*fc^£bTtt, 09 
#Ux^p>m«fflIr» tfc*fls#y 7a 

>^8fBg> #U en;PT;Pn— ;pm«Mgv #Ufcfx;PT 

^Xi/fcWJg, *'JxX^;^«Ig> #U75h-«i 30 
Ji&. TJl^vFJRWJB. xtf+^jRHMg. x 

*7 5i>mffim. mmmrnm. ^v^u^ymmm. y 
oc/-;^«jf, *->p>*MSfre, ^u-ommm. - 

;Pu— x. x?;p^->i^;nr;wa-Xi^t*©gRif|^ 
p> ? >, >^if©^#!M, T^xftfj. ;*: 

sft&fc t'©?aigs. -5-©<a©^jig© 1 a&v> l 2 seui 

©^%S:^-r2.Cltdi-t?€r-5. *S8KI'*ViT, ± 40 
IB© J: -5 fc t* t ^ JW© i SteH L 2 SfiU t 
U Z.tl\Z. ^-g^i:Of^j0 11&^L21 

ffl. BMbBfrikJffl, ^l§*K4X#Jft<h*©ft$5£aih 

m&m. mm. mmm±m. mmm. -?-© 
mv>mimffl&&mzmtiaL. mm. ^Mmuax^^iz 

[0064] xnz&tz. ±mv>t-hi'-)v&i8mm& 
jg/rr-sh- h->-)i>&mmtVT\t, Bjz^-Dxmm so 
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L4aSlcSJ»b^^,fe©T*ntf c t<. 09;Ux. 

(gg#) efcjfctfyx^x tfyyafcflx 

|g, x^l^>-7^7U;^x^;^S-g-^ x^U>- 
!T^'j;|/&&M-g-#\ x^^>-^^^ij;^^g-§- 

#Ux^l->^#'jyDtfP>7S:t*c97l?U^-^ 

©^IS«l*;^>^T^ttLfc^tt^u^-^ 7 ^ 
4MB. #U»«t*x;pm»J|g, tfyxx^JMiW, # 

©lift^ifnai^fflt, MX.**. -f>7i/-> 
s?4 v> L^n«± ^ t* t ^ ;p©±^ t l r-g-tf »jg a 

L<«1 0-50 /imSK^i LV^„ 
[0 0 6 5] *%gg»C^UTtt, -kBEWcfcpteftfflg©* 

t?^. ^« &mm-$v^i'>£&m 

(Sj-h$-a--5tVi5ffJ*^^fe©-ec5t), tHMit 

%m!*i®mzmmv~z^z>z\£friE>. mmmxhux? 

=7 y *>ytt©^fc^B&ifc-rSfcJ6Icfc^7^ fe©T 
■5. *^!C^ViT«, ^<g?gS*Ux5 1 P> 

ic, te©«|g*^k>H-rs^tfe-r^, 09*.fcf. X^ 

fcm\z\t, ^^nt >»MHTl^bfci?l/> - 

S • X^y> - ^rS^jU (EXXON CHEMICA 
L) ttS©SSS=S Tx^lf^h (EXACT) j „ Mm 
• W • >r5.%)V (DOW CHEMICAL) ftfiffl 
ry^^X^r^- (AFFINITY) j » j&tS 
« Tx>y->7 (ENGAGE) J t££<D*i?ti±>m 
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[0066] ^mm<r>H7.n^y~3—j-4 >ify^f)VA 

5, X»K±aiX. &T®8*3£S, »e>*-;Ht, IS 
JIMS, flRff£tt, fHttt. «£14, -tote© 

- 7 ir »J M» *«: tt j« ^ ^ U Mtftl*». *<?)],1> 

#y»Bitrx;wR*jiB. #yatfttfxy5*>*» 
$o 7*y;wR»», #yT^ynxhuj^«BB, # 

?P (ABSMI) . #'JXXfMffl 

&<D>r>im. yvmmmm. s?x>*«*, #y7t 
*-;wr»ib. #y^p>>»Wfli. xbat^D- 

6fiE*KaRUT«fflr-s:ii««Tr#*. -toe*, m 

"fe^D— X7-ffA (tDA» „ 

*fg9§fc43V>T, -t|B©7^;P 30 

$ nfc &©& i: © v^-rn© *> ©t? ^tt^-r * £ t 

-5. -tOJPStt, Rtfm3^&3 0 

o tfmSffi©*6H*e,a#;bT«Kffl-r*3it*«T^s. 

CO 0 6 7] afefglpUciSWr, *«wn*>^*ny7'tt 

3>fe, **V»tt, $)S#bfflb&lftt#fllglC 

35, #U75HI, jtf'Jx*^;^ #Ui-rM, 
#y!>V'^>3R, x#^->m, rfA&, ^©W«£t'©^ 
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h^hVn-;^-^. ^7h*7D-J^-hfe 
y/t-XD— Jl/n-hfe. y^y"r> 

*-r*Zl£a«T€r*. -^©3— r--f >£f*fcLTtt, » 
*L<(10. 1-lOg/m' Sft. <£D 

[0 0 6 8] frfc, ±E5 5*-hffi»*jffllCtt, 09*. 

«, ->7 >7j y y u >y#jft zommimmzGmzm 
nn-r*j:t36«Tr#*. ±ibic^^t, ttRmbtt 
L»*tt»K£ i/Ttt, ±tst- h is-)W-®mm&M 

>. ^tt#yx^>£ttJrr*Clfc*«#*LV>. J: 

ta^gfiif l m l &*i£wigic £ 2»@etff l ffi b«fig/i © 

!iftb<li5~10 0( t mig- S&Cfr^b 
<lll 0~5 0 itm^STffe^. 

[0 0 6 9] A*. *«9IK*V»T, ±BSM*fT"3IR 

t>T?*S. ±E7>;fc-3-MW£bTfi, «*K, 7 

M> -f VS'T*— h*7>*— 3— H«. #<Jifp> 
■f 5>*7>*— 3— hJM, #y^5?X>^7>*- 
3-h^J, ^©^©*tt*fc«tttt©S-a©7>7J— 3 

!37>7J-3-h»J<&, □— ;io— ^ 7 t'73- 
h. 7-f73-K r-f77*a-h > X7"l/-fa-h> 

±KL7>*— 3— hfld©a**iUTtt, 

0 . 1 ~ 5 g /m' @ft*i»* b 
[0 0 7 0] ±C©fc4*»te/*ftifc 

ftT?|«|»bfc*-g-{cifc^T, m®i&ft&J:Zf?km&t3i a 
©WtgS*<t0^-<^Wb, ^XA'J73-r^>yS 

[0 0 7 1] ±IH©J:5lcS3ib7c*^©^f7.^y 7 
3-7 L -<>^7^;l'A©K^Si&a[«, fiS2 3'C > * 
pttiBfi9 0 35RHC*ViT, 1. 5 cm' /m* • a t 
m • 2 4 h rfilTT^S. ±tSK^Siaft©SS^«, 4ft 
*i- : ED> (MOCON) lfc©©^^Sjafta!l 
^« C«ta*. t^Xh7> (OX-TRAN) 2/2 

01 £/BV>, 2 3t:, 9 0%RHOfttTI^t.5^ t 

[0 0 7 2] *^i©^A»J73-f-f >^7^fiPi, 

^3<ttx-t-©ag#tt, cin^^fflbT, fts, s®b 
t. a^©^n©fes.?r3fe*-asrstcMbfc-asffl^ 
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MSSMlztzttr<bilx/vj7l&, mw&. mm 

mmnis.E<om.isaTM^mh. mm 
•a, tsfesu. ->r >:/-, *-r*, 

S©*-g\ JifB^x/^UTn-^-r >^7-f ;pa©:»ji 

fc. ±mmmmt. &9>&v~fn*j 
— ;i/->— ;k ^;Ph->— ;k -f >n;i/Xy- ;k 

v'— -Jk m^&is-)l<tS: JjfeT'fto Z. £tf-T? 

[0073] «afc»**t»^gffle»s»ar-& 

Zoik^Pa. fbttS, EE^S. gift a, ^©ti&cos* © 
[0 0 7 4] £©£5CLT#£ft3:£f£i^©;tfXAU 40 

&&ttmz*fm-v&z>\$frr)ii\ ±mmm~ i» 
)v&i3.z<Dmmzm\<->t>nz>. 

[0 0 7 5] 

\zmm-?%&. *&m\t, uTommmiz^^n^i, 

mm*. TfSlCt£oT$l5£Lfc. 50 
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[0076] mmtrjum 

3— >^&f£&|£:4 0/1 0, 0 0 0'f>f©77' 
$£ii&Tl 4 0 t CTr2^F«gfe«Lfe„ #£n#:7-r ;kk 

&¥>-ty hizxm^r^iDt,. o. 2 5gt>y;n 

fctCTtU n-7"D/V-^/*=l/ltft0. 3 
XIORflU 6 0 < CTl^rF4v^^->i7X5'-7-T? 
{g#bfc. #5ftfc#»tt*«5« (No. 2) T^JS 
Lfc©^. 1 2 orTMI^m^g^L*:. # 

ft. 

[0 0 7 7] &|gflj| 



ty>3>hn-;i-m MOCON OXTRAN 
2/2 0^fflVi, iSS2 5t, it9 0RH56Hi^,T 

[0078] ##091 &?>*u—hfc&y>)<Dmm 
mm^&m. »fm*ffittKi&m\z, j-y^-x-y 

D#^r->5 1 ^>1 0 0SB. T-fe^JPT-fe h > 7 Ogg^JD 
X., 6 0"CT3 0 4J-^*^b. ^>+l/-h{b-&#) 
(b-1) C©S^J«#?©M*f4, 7 5%-T 

[0 0 7 9] ##^12 (e?;pn->7A+^— Vik$m<D 

mm 

MffiftM^ 8t#m*ffittZllSm\z. fh5-n-7 
h+^^H-^A (MS10 0%) 10 09. 7±h 
&&X.^)V6 8IK$:Jn^ 6 0tT3 0^ft^U 
;P3-^A*V— hft;^ (b-2) ^CDS^ 

[0 0 8 0] nii«i 

(a) ^tbTIfl/>- \i-)VT)Vn—)l^m^W- 
CB*^fb^ (m m. 77/-^D2 9 3 5, ^r> 
{b* ; 9 8M±, x^>-g-g ; 2 9^E;U%, *)V h 
7a — r>T7^^; 3 5g/10^ 04. 2%*/ 
n-7DW7;^-«t (7K/n-ynfcf;i,7;i,n 

-;vaatfc= 3 5 / 6 5 ) 9 igg, *5 jnfm^m 1 -en 

mhf^?>*U-hlh&® (b- 1) 1. 6SB£n- 
^ntf^y^n— ;P4. 5 *5J;tf7fc:3gB£ig^L 
T, 5 5 c CT4^Jin*^bfc (b) 4 0tT 

zg-g-LT*^©=i— r-^>^ffi^ (A) n 

(A) ®Jn^y;Kb^«, 4 0%TS 

[0 0 8 1] JfeteW 2 

(a) S»tLx. x^p> • b'-;PT;Un— 
^ [B*-&lS{b^ (*) & 777-^2 6 3 0. 
>{b^; 9 8%£lt, x^l/>^a; 2 6t;K ^JP 
h7D-f>T?^7; 30g/10») ^^V^fcJ^^t- 

(B) n-^^>^^ (b) <Dtamy)i"<k 
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6 5 %-Xztb-otz. 

[0082] tmm 3 

(a) ^iLT, x^l^> • M—)V7)V3-)\>#; 
# IBtt (*) S. 777-M3 2 4 5, 4r 
MfcS; 9 8%£t±. x^U->$g; 3 2^%, 
h7O--f>f7^;45g/10^ *fflV»fc6il^ 

(O n— 7-4>>?i!kma (C) <DMMf)Wb 
mtt, 4 0%T*o7 t c. 
[0 0 8 3] !£&60iJ4 

(a) ^iix. #u c (80 ^ 

US. RS#'J7-RS 110. ^>ftS ; 9 9%« 

±. iooo] bfcewna, ^js0n i icse 
^ >yua/&& (d> <DHamf)Vfrm*. 1 5 

[0 0 8 4] *i60H5 

(b) ^^ilD^^-r-S^IC. 7-t^;P7ir v>*a 
£>»co. 6^Jn^.fc^«. %K0!l l isfiEv>, #fg(5§© 
3— T"* >y&&M (E) >i/m.f&^i 

(E) ©Jn^y;Ht^tt. 7 5%Tabofc. 
[0 0 8 5] 

(b> ^hvx»^m2-cmmvrc^)iu~7^u— 

Msi&*l (b-2) SrfflV>*:£W3, *J609 lKftV*, 
#^©3-5^>Vffifi£*t& (F) 3-^-f> 

if&fma (F) e>iD$Hb*«, 4 0%-ra&ofc. 

[0 0 8 6] 7 

(a) ^tLT, x^U>- t*x;w7;pn-;p**-& 

flc CB*^fi£^ (#0 S. 93 5, y 

9 8%«±, X5^U>^S; 2 9tM, 
^D-f^i'X; 35g/10^) CD4. 2 

3-Mitfc5 2/4 8) 9 1 SB. * £###09 1 Tl 
mVtz^*>*U-h{t&®> (b-l) 1. 6Sin- 

ype;i/T;P3-;w4. sss. ^«fccx*3gB*s^Lx 
5 5r;-c4^Jn*^bfc (b) SM4 0tTi# 

X.. tf?i03-f-f >ifm.^ (G) 3— 5r 

[0 0 8 7] mmm 8 
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*£t^ >tf®.f£® (H) 3- 

>y*m^tj (h) <Dtam¥)wtmz. 4 0 %T?a&o 
[0088] mmm9 

/n-yDtf;i^7;U3-;P©a»tfc^4 3/5 

( 1 ) >ifwtm < 1 ) <DMy)i>fc 

10 4 0%T&o£:. 

[0089] mm&n 0 

(e) ^iLT4. 2%©*^C0*/n-7 p DtfJW 

7)i>^-jmm9m& <b) ^^-e-r-s^friD^fc 

(J) 3-5^ u^m^ (J) (DiamyJWb 

4 5%Tfeofc. 
[0 0 9 0] ^MMl 1 

(d) ^tLT, 3D-f^->y* (Bmit^Jim 
(m S. ^y-T7^XlPA-ST, ^ftflti'fV 
20 -fu\f.)V7)V^-)V, W&SM ; 1 0 nm. m&ft ; 
30%) 1 OgBm&DLfcj£jW.tt. 1 

(k) oiio^^Yb^fS. 6ora^fc. 
[0091] \mm i 

^1609 7 fc:felrvt\ N, N-i?/fW;l,A7$ 
Aft^o>S:£W». H^7{C«£VK it^fflcon-^r^ 
>y«^ (a) 3-^-f>^ffl.fig^) (a) © 

[0092] §¥^09 i ~ 1 1 , mmmm 1 
30 mmm i~n> ttxm 1 T#5nfcart*t. 3Dt 

M^fflSLfcBI/pl 2^m©#Ulfl/>fl'7^|/- 

h (pet) 7^;pa±ic> a*— 

u ^®tei$«stcj:D i 2 ox:-viftffi&m2i±Tmm 

1 (tmOifi&ML, ^f7.AU7tt3-h# (3— x- 
ha-^m MOCON OXTRAN 2/2 0) 

£#v\ ig9 o %$kmzTmi£Lfc. sfc. 
40 ©asm** i ~ 2 c^-r. 

[0 0 9 3] 

[*1] 
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[0 0 9 4] 
W2J 
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[0095] *> mmmmg.vi¥-m$. cm* / m * . 

a t m • 2 4 h rT*5. 

[0096] mm I 2 

(1) S#i LT, f $ 1 2 #m©2iS##>Jxf 1/ 

*^J&R*«©£9tHba-;i,fcgj»U Tf2©&# 
7?JS£ 0. 0 1 2 tfm©ttfl2^r-f SHeD3M»ai*±e2tt 
M#/l? ';i?l/>fl^7^k-h7-f 77 ©® fc 

X : ^\»Jr>A= 1:10:10 (ijiffc : s 1 m) 
X^^-WC— MOIISKK: 5. 5XlO-'mbar 
^^■V>/t— 6. 5Xl0 'mbar 

»iP-«aH5A«ie«A: 18kW 
7^;PA©JgiM3Sa : 8 0m/» 



: an^-Mii® 
[0 0 9 7] (2) Jfcfc, ±BTttft^*03lt«JKS 
^^bfc2tt@#7RUx5 1 ^>5rlx7^t'— 

tt. 3 5 d y nd->^> 6 2 d y nl^(oI±L-fc 0 

ffi^J : 1 0 kW 

mmmS. : l 0 Om/m i n 

[0098] (3) mz. ±m^a^9B ! mvrc.mit^ 
^'»oIf|g^Lfe2ttii##lJx?^>7•^7^' 

5tlM7AU73-f^>^i (A) $^b. 

T> iP$0. 5g/m' (Da-^-jyym 
ZmtiLLtc. Jfcwe, 12 0 < CTf25>, JD^®SLT3 

[0 0 9 9] (4) ^CVi-C, ±&T?fV»i&ffim&]&&. L 

^^5^-h^o^i^ombP-;nc^ipL^ ^©gp 
»JI£#!/ISK, ^tfrci— Jlo— hf££fln,>T2}£® 

IC» 7 0 m®I^ 'J X? 1/ >7 -f K =7 

MSM^t, 0 . 2cm' /m* • a tm - 24hrT? 

so [oio o] mmmi 3 
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(1) 3S#<h LT» fS2 0tfm©2«l!i##'J^Dt! 
^mffij£figg©i£DfctiLP-;M;:g*U Tf2©&# 



34 



1 0 (m& : s 1 m) 
5. 2XlO"'mbar 
5. lX10"'mbar 
1 8 kW 



7, : '\>J'>A= 1:11: 
X2?t >A-ft©K£S 
^*7-^>A-rt©Ji£g 

: 7 0m/» 
j&»B : av>j-$imffi 

CO 1 0 1] (2) ^K. ±ffiTSMb$r-f3H©U»«tS 
Jgf£ L fc 2 3ft® U :/p tf V > 7 ^ A ©^fb^-f ifi 

JK, B^b^*©^J&fg®©3g®3I2;tt. 4 2 d y n 

5dynlC[pJ±L/c„ 
fflTJ : 1 0 kW 
iaSii^ : 1 0 0 m/m i n 

[0102] (3) &\z. ±u-?-3u-ryiw\;TzMit>r 

•f ift©^#BS£^ bfc 2 U 7"xn tT 1/ > 7 4 )V 

\Z, y7b7W«$tffll. ^©Jgl&SK^tfT 
p-h^p-^fcEgU Slttm(ci;rm<bftfc#X 
;^J7a-f-f>i/«« (E) iti^y? 
h*Tn-;urj-h^{r±»3=i-^w>yL.T, /PSO. 
9 g/m' ©n— 5V >^^jg^bfc. 

#vvr\ l o ot:t3^ JoffftMSLTn— j-* >vm 

•fbfl££JBj£LT, *J8W©3!f7AU73- ttJ >^7>f 
^A£fijgbfc. ^tr. JifBtfxnyTP-T^^:? 

Br a<z>^&3UH&#f Jl &Mrfc.V ft. 
[0 10 3] (4) ^WT, J:f2TEWHJ&ra®£JB^L 
2 U 7*D t? p > 7 4 )V A * h* 5 -f 9 5 h 

*5S©fglj£DttiLP-JH;:gE»U -e©Epg)J*£#S/ing 
iC. y^h*7n-;pn- h V>T 2 j&«{bS!©*y 

*l^>^5*-hjiltg=»»j£4. 5g/nf 

0 Mm©feM#^yyDtfW>7-f;i/A$: H^-f 7$^ 

0. 6 cm 5 /m 1 • a t m • 2 4 h r ~Z$>-?fz. 
[0 10 4] £ffi0|l 4 

(1) S^tlT, 1 5 MmCD2fftS#^--<D>7 
^;i/A^ffifflL, ^n^7^Xvfb^ffifi£g^g©2l 
0tBba-;H'^«L. Tf2©&#TJP3 0 . 0 15m 

m ©Kfby -r m ommmz ±ih 2 n > 7 * ;p 



OL.= 1:11:10 (JIMS : s 1 m) 



5. 2 x l 0"'mb a r 
5. 1 X 1 O'mb a r 
1 8 kW 



#t& •ilK7Aftitel* 
7-f JPA©S&i£aS : 7 0m/# 
: 3DtIiI 

10 [0 10 5] (2) ^It, ±ET?Blfl;^r-f3II©3llSftt* 
m&L Lfz 2 <ftM#±-f P > 7 ^ ;U A ©&fb^r < *©^# 

te^-f *©&*JK£iS©£iiiS2}tt. 42dynfrS6 
5 dy nfcfSj-tb*:. 

: 1 0 kW 
SttSitS : 1 0 0 m/m i n 
[0 10 6] (3) 'A\Z. ±ST?PP^SiLfc^b^r 

-f ^ ©j&ttei * jgjsfc b fc 2 ws#^--r p > ^ ;w A £ & 

fflU -^©SYb^r-f ^©^#^©PP^-5aS®lr. ^5 
;PP-h>*{CJ:DP— f^^LT. /P$0. 5g/m 

y7h7-f>*ja(SiSffflLT, EffM©^- 
30 feEPJSiJ^#fS&^Lfc. 

[0 10 7] (4) ifBTWJi^WM*^ Ix 

2 iMttt-f P>7^ ;i/A$r h*7-f7S ^— h^©^ 
lSIDtiSbP— ;ncSI*b, ^©wmffilic, 

t*T p— ;up —vtk&m\>*T2 «3Sfbs>©tf y ^ v$ > 
m7$*-t-mmmm&4. 5 g /m' (^js*?^) © 

V^-e, ±f2^5^-h^^»Si]S®IC, S$7 0miti© 
^EM## 'J7dH1/>7^ ;UA* K7-f75 ^— h L 
T, «Jf;fer£§JigLfc. cl©g[@^©g5^S^«v 
40 0 . 5 cm' /m' - a t m • 2 4 h r T&ofc. 
[0 10 8] ^JS^Jl 5 
±ti^mmi 2© (4) C*5ViT, WMl^Ml 

Mm©<£^^^yx^l/>7^;i/A€: K5-f h 

2 y v >7 ^ u— h y 4 ;uA<^w l m 
is7$.*-hm<Dmimr)iiii,n—Mzmmv. ^-©si 

so mL. m$2 o um\zz.n&mMWLmvL-&wib. im 
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£70 u.mfe&m.i£V << LtUL-75 

*-KU ^n«;S1-«, Jii2iy§0u 2 <^::£:<^iHll^cL 
0. 3 cm 5 /m' • a t m • 2 4 h rtjofc. 

coio9] mmm 1 6 

±ssi«ii3o (4) ic^sv^T. mm&ffim&j&fcv 

2 t Jzfn¥U>y-{ )l>& <D$iM&mmw \z , 

u e ^ >^^f ;PA*wLm l =7 5 h$s©sg i m 
zommttommmmmi.. o. 8 cm 3 /m ! -at 

m • 2 4 h rT&ofc. 

[oiio] -$mmi 7 

_hS^JS^14© (4) fcJSVvf. fVM&ffim&Bf&V 20 

-r-sftbOK, TOmwe*^bfc2ttM#^-'rci> 
7 w ;p a l- m b ^ s f ta©ig i m v m l a —)v 
izmmv. ^t<Dwmmmmm\z. mmwhmhm&m& 
^uif^^ffifflu m^2 o um\zz\ti&mmwv 

4 ii±<mmzhx. as^^sitbfc. c©:sjna© 30 

0 . 6 cm' /m % • a t m • 2 4 h r 
[0 111] *M0!)1 8 

(1) StJil/T, )?3 12(zm02«I##iJX5 1 I/ 

sL-'y&.&mwmzmi'K mmjjxzm&vfc&z, x 

Whn>t-A (eb) tiamtt\z£z>mk&fcn& 
mmmz^o. ±m2$&mw-&v ^vyj-v-y 40 

hy-i )\s&V>±\Z, mmo. 0 2 ( i m©lft;7;l'5Z') 
A©|&«j8l£J£j&L£:. 

<*tt*ft> 

^a§: t;ps-^a 

££^*>n— l*i©K£ft : 5. 2xi0 «mbar 
mm^^>n—^<DM^S. : 1 . lXlO'mbar 
EBfflTj : 4 0 kW 
7-r;i/A©«KH^S : 6 0 0m/^ 
M^ffi : notjlll 
[0 112] (2) ±fB-C^{bT^5X^A©^ 50 
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%m&J&f$.l<f£2mte&iS , Jx.^U>y-l'y?ls--h7 
^;i/A©^<b7;P5r:^A©M*KHIC. Tffi^ffXn 
a±«ia*16bfc. ■*©!§*. ^b7;P5-^7A©^# 
K*®©«tBS?j«\ 45dyn#"E>60dyn lzfa± 

ffi^J : lOkW 

: 1 0 Om/m i n 
[0 113] (3) #tc, ±ffiT3a^gbfcK<b7 
;PS-^A©M#^^^Lfc2tft3S#/J?Ux5 1 ^>^ 

©^»^©3D^-5aB|®ic, i^tf:7fflB<J«£&HiU 
^©SSl&Blt^fc* 7:3-hfl§n-.;i,£EgU JliS 

(A) Sr^b, Z.n&ify\i7X3—)V^i — hS=K:«fc 0 
3-t^>^IT, iPSO. Og/m 1 (igjtitt^) <D 

fBtfxny 73— 5^ >^^^;i^A©n-^^ >i/®-fb 

[0 114] (4) ^CV^T% ±C"CBl«»«rJi*»j«L 
it 2 #M#/t? U x^ ^ 7 ^ h 7 Y )V A $ H 7 

-f^s.^.-hm<DmimK)mvu-MzmmL. t<om 
M&Mmmiz. if^hLTa—)],zi—hm$:m^T2i6(M 
<tM<m&v>yu*>&7^*-hmmmMZ:4. s s / 

m' (ftiHMfttt) ©fU-&T'MXL.T, 

Kl> S3 7 0 /i m©ttt# 'J I? !/ >7>f ;PA* H 7 

-f75*-Mt. mmtt&mmLZi. z.<Dmmu<on. 

mmMmU. 0. 2cm' /m 1 •atra-24hrt 

[0115] ^mmi 9 

(1) S#tbT> 2 0 wm©2tt3E#/SU ^"D e 

^>7w;pa j«a«, gh 

K^^B©2IDaiLn-;ncg#L. ±1B 
7^;i/A^a— >^K^A©±irgiD{±JbT, tju 

^hD>f-A (EB) M*7j^KJ:£&{bSj£*:£ 
Ij*telC<J;»?> ±ffi2W®#7i?uyPtfP>7^;PA© 

mm&m 

>rt—Pi<DM&m. : 8. 2X10'mbar 
mm^^yn— F«i©^S: l. OXlO 'mbar 
EBUJTJ : 4 0 kW 
y 4 )\>L*.<r>mm& : 5 0 0m/» 
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[0 116] (2) %.\Z. ±E-Cftfc7;W5=£A©* 
bfc 2 U tf k > ^ 4 ;p A ©&fc 

3l7J«. 4 7 d y n^f, 6 2 d y nltf6j±bfc„ 
tBTJ : 1 0 kW 

: 1 0 0 m/m i n 
[0 1 1 7] (3) jfcfc, ±CT?3D^-fflaL/fcttft:7 

;ps-!>A©3!t*K*jgri£bfc2«iiji#7j?y 7n tf p> 

^n&^A'J73-f-f>^D (E) SftJBU 

T, i30. 5g/m' (ttjgfttt) ©=i-5V >^ 
£JB5f£b;>c<, #V>T% 1 0 OnCTS^ iD^5!l31LT3 
-T-f>^ftgi&MLT, *««©^f7.A'U73- 
5M >^7-f ^A^MiSbfc. ^ctc> ±ie^XAU7n 
-f -f >i^7-f M03-f >i^lfl«o±t:, 3I£ 
*£€TJ:f2^5fc*7WHSi£;BV>> y7t7-f>*«» 20 

[0 118] (4) &V>T\ ±IET?HlJ5iJ^WP*^b 
2WS##U rfu tf l^>:7^ ;PA£ H 5-f 55 *- h 
«©^i2IOaiLD-;nc^*b, ^©EWJi^Jfiif® 
fc. ^5f7D-;un-hfe^fflv^T2^®ftS©#U 

^p^>^7 5^-hffls»sj ; &4. 5 g /irf mm. 

«» OII^TIIIT, 5 5*-hffl&5»a!JI£J£j£ 
0 um<DmWWi£VZfn\f:V>-7 4 K5-f 55* 

-MX, *»ji*r£§si§bfc. c©a^©K^ai§* 30 

tiv 0 . 6 cm 5 /m' • a t m • 2 4 h r X&ofc. 
[0 119] *J60«2 0 

(1) S&tbX. I^15/im©2iM#t'fo>7 

^;i/A*^fflb, cn^€r^oscm^M»sg©MO 
ffibo— ;ncg*u #<^t% ±f27^;wA*3-^^ 

>^F5A©±K*i0iBbX* 7^5n^A*^MlC 

(eb) mmijis:\z£z>mtfcfcm£MMmz£r) . ± 

f2 2®M#±-f D>7^;i'A©±(C, KJ?0. 02/im 
0»<b7JI/5=9'A03IK««l*»J«Ufc. 40 

: 7JP£-£A 
S^^>A— rt©K£g : 7. 2X10-'mbar 

-V >A-F*J©J(£S : 1 . 0 X 1 0"« m b a r 
EBfcbTJ : 4 0 kW 
7^;WA©«K£j£a[ : 5 0 0m/» 

[0 12 0] (2) ±fST8Hb7;i'5X'}A©5& 

#ffil£«M&bfc 2mmwi-f a>7 4 ;PA©^k7;P5 



■toie*. »fl37^5=^A03K«K*is©aiiia* 

teu 4 5 d y n#>£ 6 0 d y nlC(6j±b^:. 
ffiTj : 1 0 kW 
l&mmm. : l 0 0 m/m i n 
[0 12 1] (3) ^K, ±fSTnD^-fflabfc^b7 

;ps=^Aoj|*R*}gj«Lfc2lftffi#^->f n>7-r ;w 

^X/ , !'J73-T>f>yMtt (I) £<£IBU 
^5t*7D-;Wn-hfetcJ:D=i-7W>^bT, iPS 
0. 5g/m' (tt&Rtt) ©3-7^ ^MS^Jfcb 

fc. *^t-, i2 0"CT2^ mmmmvTa-Tj > 

;UA£Kj§bfc. ±IB#xa* 'J 73-7-0 

;i^a©3— r-w >ifmtm<o±iz. mzm.2±m 

^5f7WJ«S$r^VK y5h7-f>+a^ft*tfflb 
T» ffta©^&TOJ;£M@£jgJ5£b£:. 

[0 12 2] (4) &V>T% ±fS-CWJ^S!^*^b 
tz2iim,W±-i D>7J)1>&& K 5-f 5 5*- h«8©|g 
lii9fflbn-;McS»U f©WJ^«III:. ^5 
t*7D-;i^3— hj£$rfflViT2^®Yb^©*U^^^ > 
»5 5*-hffi&#5iJ£4. 5g/m' 0K&R1B) © 
SJ^aitT, 55*-h^^Sr^J@^pj«bfc. X. 
V>T% ±E5 5*-hffl»«r^JS®{c, JP£7 0miti© 
&M##U7Dtfk>:7-<-;PA£ F5< 55*-hb 

t, an«=&siSbfc„ ^©a@#©®^a^*«, 

0. 5 cm 1 /m 1 • a tm • 2 4 h rTSofc. 
[0 12 3] SHJii0i|2 l 
-tfBS&8£0!ll 8© (4) (C*5UT» Mlg^Ml 
2 JttS## U X7 >7 V— Y ~? 4 ;PA©EPJ8iJ 

tkffimmz, 7z*-hm&m%m&frVT. mts7o 

bxS^^^Mig-r^f^fc 0 fc, ^«5I4Mlfc 
2ttI##'JXfI/>fl/7^1/- »-7^ ;WA€rWbm 
b^5*-h*8©mi^Dti5bD-;Hc^«b> ^-©EP 
»J^W^®<C ^B£Wbffibffl<S^ft^Ux5 1 ^><£^ 
fflb. JP2 2 0 MmlC£ft£$Sl!Wbmbb&a*i^ jp 
^ 7 0 jimfiiK*'JIfP>7-fJl'A4ifl/tljL7 5 
*-bU ^n^tt, ±EH««1 8t^:<^ICb 

t» «s#*iiigbfe. ci©a^w©^^M^^tt, 

0. 3 cm' /m 1 • a tm • 2 4 h rTbf;. 
[0 12 4] |l||&0i)2 2 

±tEiijfi«sii9© (4) ic^d^t, mmtkmm^f&v 

tz 2 U zfa tf 1/ > 7 a )V2±<t>mMteffimffitZ , 

5 5*- hffl^#^Jg*^bT. S^7 0(!m»i®# 
# U 7"D hT V >7 w ^A^ K 5-f 5 5 *- h bTi»^ 
*MiS-r-5^0IC, WJ^«?S*^fiKbfe2«l®## 

u ^"d tf > 7 ^ )v a b tij b 5 5 *- h mcom 1 
DtHbo-;Kc^»b, ^-©wj^«5^®it> mmnv 
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n&mmw L&vLfr&z, 7 0 um&mm^vx. 

fP>:7^A£j?i,aiL7S*-hU -**iBl*HU 

±timmmi 9 t±<mmizLx. mmtt&m&istz. 
z.v>mmtt<DWtmmj&mit, 0. 8 cm 3 / m ' - at 

m • 2 4 h rt$.ofc. 

[0125] §6J£0!I 2 3 
±UnMm2 0<D (4) !C*5ViT, W]l£S!Ji£7§5f£L 

— FfflS^^J^^^LT. 7 0 ymCDMSW^U^ 10 

'J I5 1 k U IPS 2 0 //mtCCn^^HfiJfb 

ffibL&a**., JPS 7 0 um&^m.^^x.^U>y^f)U 

A£j? utbL^s^-hu ^n^H> ±tanM^2 

^^Sig^teU 0. 6 cm 3 /m' • a t m • 2 4 h r 
TSiofc. 20 
[0 12 6] HUS092 4 

(1) MiLT, f$12ji/m0 2ttS#5i?iJifl/ 
^MSgf ©1 D Hi l n-;w;gl TfEcD&# 

x-mzo. o i 2 vm(Dmk5--fm<DMmm*±m2m 

&4¥tfV^u>'Ti/y?i/—hy'{)l'&<D—J5<Dffi\z 
Mf&Vfz. 

X : ^.U OA= 1:10:10 : s 1 m) 30 

fo<DMQ& : 5. 5XlO-'mbar 
>A-rt©*£j£: 6. 5X10-'mbar 
»iP • tSKyAfDilSi^ : 1 8 kW 
7-<;PA©i&^^ : 8 0m/# 
H*r® : nn^®31® 

[0 12 7] (2) ^Ct. ±ETS?{b7--rm©^#)^Sr 
J£f£ bfc 2 »M#tf »J 1^ >^ p 7 * h 7 -f ;i/ A 

XP^7hD>h*-A (EB) Jn^^JCi^S 

&MQMmm\zjir) % ±mwt{ttr'(m<DMmm : £&f$.L 

2 'J If V >f 1^ 7 ^ F7-fM©Sft 
^•<*©^*^(D±<r, JKJPO. 0 2 MmO&fcT^S 

v&commmMiz, Tm^wx-^ a-i-mm^mvrz. t 

40dynA^65 d y n iClSUiLfc,, 
tB:*> : 1 0 kW 

: 1 0 0 m/m i n 50 
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[0 128] (3) #HZ. ±W.xmfc7)l>=i=.>7&<Z)m 

mmtrnttn mcommm^m^vrz 2mmw#>) ^ 
-<? &<DMmm<z>Miz. yjtTwi^tfflL, 

&B»CjySfis)l lcJ;i9#e.nfc^X/\*U73-f ^ >^ 
(A) £&;8U ^My7t7D-J^-f.j4 
t:it)3-f-f>yLT, f$i. Og/irf 

H) yt/m&MfiiVfz. 'A^X. 12 0*01? 

i#> im&MgLTn— tV >im{£m&MfcVX. * 

[0 12 9] (4) ±B2X(WJi£;fffJl£jgj&b 
fc2#I##iJxfl/>r^7^l/-h7-fM*H7 
-f ^5^-h«o^l2lt){llbD-;Kxg*b> ^®BJ 
^W^cilc, ^7f7a- Hi££fflvvr2$og 
^W#U^k^>^^S^-hffi^^J^4. 5g/ 

tC, IPS 7 0 m©Mfi#"Jif l/>7>f F 7 

-f75^-HT, SI#*fiifilfe. ^©a^o?^ 
SiSM^teU 0 . 2 cm 1 /m 1 • a t m • 2 4 h r X 

[0 13 0] MMM2 5 

(1) S#tbT, J?$2 0#mO2iM##U7'nt! 
l/>7>f^A Cl*ffls3*:c**c5t£1±aL ShS*, GH 

t-jpso. o 1 5 um<DW.K.*r-<(m<Dmmm&±m2Mi 
mw^)yu\iv>-y -i )vl,o)~- ^<om\zm^rz. 

X : 7A= 1:11:10 : s 1 m) 

MQ9-*>rt—fH<DM£m.: 5. 2Xl0-'mbar 
Mm^+yrt-pwK&m.: 5. lXlO'mbar 
^Sfl • US h*5A«if&*?j : 1 8 kW 
7 ■< K&Vtmmg. : 7 0m/» 
M^M : 3DtillI 

[0131] (2) $i\z. ±mxmit^^m(Dmmm^ 
m^.vrz2mmw^vya^u>y^jvA^mmh. z. 

U unj3-f-f >y K^A©±IC^0ti5bT. TJl' 
5x«7AS:^«2StrfflV^ K*^X*^L^:d^e», X 
Ui7ha>H-A (EB) JO^Tj^lC^^K^K^^f 
i*lcj;0, ±iE^{k^<^c9^«^^^L.fc2$fiM'» 

^•jyntri/>7^ ;u a <r>mt>r^ m commm<o±iz^ 
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^frTnn^-jaa^Mbfc. foe*, mt7)l^-V 
A©a£«f®l*®©S®3i;>Jte, 4 2dynd^6 5dy 
n Kl[6]±bfc„ 
ttJ^/ : 1 0 kW 
MSiiffi : 1 0 0 rn/m i n 
[0 13 2] (3) MZ, ±fZ-vmb7)l<5i=.VL.<DM 

mm tmt*r^m<DMMm*Mi$.vt£ 2 >j 

fi£©®lc, ^7'e7WW«S«rfl!U fDmi&Eizif 10 
5f73-hffla-MSgU HJS0!l 5 \z& D#?>n 
fe^XA'J73-r^>yMft (E) £ffi/HU Z\tl 

^ ^k'TD-;^ - hiiia ») a-f>f >y lt> m 

£0. 8g/m' (KiS^Ktt) (O^-^J ifmZMl&l' 
fc. jfcHTf, 12 0t)Tl», Hp^Sbxn-^^ > 

7 J fr&^&htc. 'A\Z, JtC3tfX/XUT3— 5=^ > 

^fc*7WJ$S£fflV>-r\ y^t'T-f >+fi^*^ffl 
U Bfa©*fiffMlft«JB*Jg*Uft:. 20 
[0 13 3] (4) #:V>T:, ilETfWJJ&RIf £J£J&b 
fc2li##'J^Dtl/>7-f^S: K^-f^S^-h 
«8©?giiil>?mbn-;n;i:g*b> ^0HijM£#fjea 

>>^^>«^5^-hffl^af^j*4. 5 g /irf 

tttt) ©fiJ-&T?mXLT, 9 5*-hffl»*MJBS»« 
b&. jfeWP, ±8B7 5^-hffiS*^J«®»C. f^7 

-hit, a^«-*siabfc. £©«e#©&»gi&45 

0. 5 cm' /m' • a t m • 2 4 h rTSofc. 30 
[0 13 4] ^032 6 

(1) I«ilT, JP$ 1 5 /im02iI#t'fP>7 

DHiLD-JHcSSFU Tf2cD^-C/p$ 0. 0 1 5m 
m ©&{b^r-f * ©5&5gr®|£ _tf2 2 n > 7 ^ ;P 

A©— 7j©Si;i«M£bfc. 

mm&m 

7. : s\V 7A = 1:11:10 (^fic : s 1 m) 
I$ft>«-M0MS: 5. 2X10-*mbar 40 
mm^^>n—[H(DM^: 5. lXlO-'mbar 

^m-mm^y^m^mti : 1 8 kw 

MMM : nD^-jan® 
[0 13 5] (2) ±f2T^b^r-f^©ij»)»* 

gi&o&M£Mm$im.<Dm.r)mva-Mz$imv. z.n 

>ifFy&e>±\zmQMVT. 7;U5^^A 
>t*-A (EB) »J»#StCJ:*EJ6Xffi*»fcfefc:J; 50 
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>?4 )v&<Dffiktr'(m<DM%me>±iz, mmo. 02 

®©^®357jfa, 4 5 dy 6 5 dy nlCfohkb 

fc. 

tB* : 1 0 kW 

: 1 0 Om/m i n 
[0 13 6] (3) WZ, ±%Z-cm.itT)VS.-^l,G>m 

mmtwtitn mvmmm&Mi&vfr 2 mmw-)-^ o > 
y^j^A^mmh, comity )i>s.-y&<DMmm<z> m 
iz, yyVTwmm&mmv. ^-©sgi&BK^ifT- 

/t'J73-f-f>^M« (1) ^ftfflb, ZLtlZtfy 

2g/m ! (tt&Ktt) ©3-5^>^BI£Ji^b7i:. 
#v>"r% l 2 0"CT2#, Ja^SLTn-^^ >7"E! 

;WA^iSigbfc. ±E^M'J73-f-f>^7 
T, 0fM©*feBUS«fe«!S5^bfc. 

[0 13 7] (4) ±CTrff*Hfefi5»*»J«b 
fc 2 ttM#7-T n > 7 W ;PA £ H 9 5 h «|©Jg 
ii2§Ditiba-;n;:g#U ^©r?JS!H&|p§«®E:. 
£7a-;iO- hS&f^T2ttftI©#'J7l/^ > 

f7$^-hffl«t^4. 5g/irf mrnvtm) © 

ffJ-&TSXbT, 7 3^-hfflft^M^^bfe. ^ 
te®#*Uyalf I/>^^;PAS: K7-f75^-M 

x, mmtt&m&vtc. zwmmttommmi&mit. 

0. 4 cm 3 /m' • a tm • 2 4 h rTSofc. 
[0138] #|Jfi#l 2 7 
±fHHIfi^2 4© (4) IC*3V^T, mm&mM&Mf&v 
tc 2 'Jxfl/>fP7^I/-|-7^M ©EP#j 

itm©iSSgft/}?Ux?P>7-i';l'A$: K5-f^5*— h 
bTaffl»<&Mig-r^«;feO»c. W]^g*Jg^b7c: 
2iI##iJifW>rl/7^1/-h7-f;i'A$ffLai 
b^5*-h$©?glj£DmbD-;H;:g;lfU ^©Bl 
*]^«e®»C, ^SJffbtBb^<£^7}?Ux^lx>$^ 
fflb, m$2 0 /zmlCJinS^ifiWbajbb^:*^, 
3 7 0 umfe&&#VZ-3 L U>7 j bt±Jb5 5 

^-hb, ^-n^n«, ±tems^2 4t^<i^«itcb 

0. 2 cm' /m' • a tm • 2 4 h rti&ofc. 

[0139] mmm 2 8 

±ffi^JS^2 5© (4) \ZH^T. Qim&ffim&MfiLL 

rc 2 u fu if >7 * ;ua© wj^ffiji® ic. 
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•J 1 D tf V > 7 4 )V A £ if b ffi b 5 5 *- K «t©Sg 1 SI 
OffibD-JUcglFL, ^©EPflJ&ffiSBK, ^BSWb 

3^>:7^;i.A£J¥LWL5S*-hU -^n&Wtt> 

zommttvmmsmmiz. o. 6cm' /m 1 -at 

m • 2 4 h rTSofc. 

[0140] mmm2 9 

±f2*660U 2 6 <e> (4) tciuvr, BJ#Ji£#!e*JBf£L 

u tf V > 7 -f A £ H 5 -f 7 3 *- h bT«I#*fiifi 
-T-SftfeOtCv TOJ^M^figLfc2tt®#^--1'D> 

^ ;p a basics*- h&<z>?gii£DtBLn-;i, 

7Rux^i^>^fflu. /p^2 o vm\zzn&mMnv 

0 . 5 cm 5 /m* • a t m • 2 4 h r 
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[0141] HMM 3 0 

*JSM2 7<0 (3) fC&^T, ^;l>J73-f-f >y 
(E) UftrSlfttt. -hf2SUg0I2 7 

te> 0. 4 cm 3 /m* • a t m - 2 4 h r X$>r>tz. 
[0 14 2] 

[SiSofa^^sft^] 

[si] :/7Xvfc^^jfcRg«©fc»««j*H-c* 

•5. 

[02] #€TIR0it:K^»gg©SEIllS»«I^HTf* 

•s. 



20 2 ;mt7j)P& 

1 1 ; y^xv-rfc^ffijfcgga 

i 2 ; M^^yn— 

5 i ;##no5S:s^^a 

5 6 ; >^H5A 



[01] 



[02] 
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jtDSca»f?SK*«j)p«pr-TB i s i ^ 
(72)%^ &h sets 
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